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MHUHHCTEPCTBO HAYKH U BhICHIero oopa3oBanusi Poccuiickoii @enepaunu
OI'BOY BO «MHryuickuii rocy1apcTBeHHbI YHUBEPCUTET»
ATpONH:KeHePHBIH (paKkyIbTeT
Kadgenpa «3oorexnusm»

padoueii nporpaMMbl y4eOHO AU CHUILTUHBI

B1.0.09 «Xumusi»

Hanpasaenne nogrorokn 36.03.02. «3ooTexnus»

1. | Heap udyyeHus AUCHUILIUHBI
LenaMu u3ydeHus TUCHMIUIMHBI « XUMUS» SBISIOTCS:
- oO0ydeHHE CTyISHTOB HEXMMHUYECKHX CHEHMAIbHOCTEH By3a OCHOBaM OOILIEH, aHAJIMTHYECKOW W
OpraHUYeCKOW XUMHH, a TAKXKE CIEHUAIbHBIM pa3eiaM Kypca, 3HaHHSI KOTOPBIX MOTYT OBITh HCIIOJIb30BaHbI B
JajbHeinen npodeccuoHaIbHOM AeSTeIbHOCTH
- (bOpMI/IpOBaHI/Ie Y CTYACHTOB CIICIUAJIBHOT'O THIIA XUMHUYCCKOT'O MBIIIJICHUS
- OCO3HAHHE POJIM XUMHUH B MIPOIIECCE OXPaHbl OKPYXKAIOLIEH CpeIbl.
2. | Mecro mucuummnabl B cTpykrype OIIOII BO 6akanaBpuara
JucturminHa «XUMHUS» OTHOCHTCS K 00sS3aTEIBHON YacTH OCHOBHOM MPOo(decCHOHAIBHOW 00pa3oBaTeIbHON
porpamMMbl 0akajgaBpuaTa o HampaBieHHIO0 NoAroToBkU 36.03.02. «3oorexuus». M3ydaetcs B 1-3 cemecTpax
3. | Pe3yabTaThl OCBOEHMS TUCHUNIJIMHBI « XHMUSD

KO)_'[ M HAUMEHOBaHHE KOMIIETEeHIH I

HNupukaropsl

Jeckpunropsl

Oobmenpo

(peccuonanbubie komnerenuuu (OIIK)

YK-1 Cnoco6eH ocyuiecTBIsSITh
NMONCK, KPUTHYECKUI aHAIN3 H
CHHTe3 HH(popMaUK, MPUMEHATH
CHCTEMHBIIi MOAX0/ 1151 pelIeHust
MOCTABJIEHHBIX 32124

YK- 1.1. Aranu3upyer 3a1a4y,
BBIZEISIA ee 0a30BbIE COCTABIIA-
IOIIHE.

YK-1.2. Onpenensier, HHTEP-
NPETUPYET ¥ PAaHKUPYET HH-
(dopmarnmto, TpeOyeMyTo IS
peuieHus IOCTABJICHHOM 3a/1a-
YH.

YK-1.3. Ocyuiectsisier
MOUCK MHPOPMALUHK IS
peLICHHs TOCTABICHHOM 3a/1a-
YH TI0 pa3IMuHBIM THIIAM
3aIpOCOB.

YK-1.4. Ilpu o6paboTke nH-
(dhopmanuu otaudaeT GhakThl
OT MHEHUH, HHTEpIpETaLUii,
OILIEHOK, (hopMHpYeT cobCT-
BEHHBIC MHEHUS U CYXIEHHUS,
apryMeHTHPYET CBOH BBIBOJbI
U TOYKY 3pEHUSL.

YK-1.5. PaccmarpuBaer u
npesiaraeT BO3MOXHbIE
BapuaH-Thl PELICHUs TOCTaB-
JICHHOH 3a]1a4uy, Olle-HUBast UX

3HaTh:
- OCHOBBI KPUTHYECKOTO aHaJIH3a
U CHHTe3a HHpOpMalny;
- OCHOBHBIE XapaKTePUCTUKH
nHpOpMANUHU U TpeOOBaHUS,
NpenbsBIsIeMbIC K HEl;
- UICTOYHHKH HH(pOpMaLHH,
TpeOyeMoi JUIsl pelIeH s
MIOCTABJICHHOIT 3a/1a4H;
- OCHOBHbIE Pa3JIHUUsI MEKIY
(haxTamu, MHCHUSIMH,
UHTEPIPETALMIMHU U OLICHKAMH;
- BO3MOXKHbIE BapHAHThI PEIICHHS
THIUYHBIX 33/1a4.
Ymers:
- BBIJIEISITH 0A30BbIe COCTaB-
JISTFOLIME TIOCTaBJICHHBIX 33]1a4;
- KpuTH4yecku paboTaThb C UH-
(dopmaruei;
- WCIIOJIB30BaTh PA3INYHBIC TUIIBI
TIOMCKOBBIX 3aIIPOCOB;
- popmMupoBaTh COOCTBEHHOE
MHEHHUe 0 (aKTax, MHEHHSX
MHTEPIIPETALHUSIX U OLEHKAX
CHUTYaIIH;
- 000CHOBBIBATh BAPHUAHTHI
pelIeHunit MOCTaBIEHHBIX 3a/1a4.
Baagern:
- METOJIaMH{ aHAJIN3a U CUHTE3a B
pelLeHny 3a1ay;
- cnocobHocTb
onpeaenaTs,




JOCTOMH-CTBA U HEAOCTATKHU

WHTEPNPETUPOB
aTb U paHXupo-
BaTb
MHPopMaLmio;
- CITOCOOHOCTHIO TIONCKA
nHdopManuy;
- CIIOCOOHOCTBIO (POPMUPOBATH U
apryMEHTHPOBATH CBOH BBIBOJBI H
CY)XICHHS;
- CIIOCOOHOCTBIO Ipe/IIaraTh
BapUaHTHI PEILICHUS
MOCTaBJIECHHON 3a1a4d U
OLICHUBATh UX JOCTOUHCTBA
HEJOCTaTKH.

OIIK-4 CnocoGeH 000CHOBBIBATD H
peaju30BBIBATH B MPo(eccHoHANb-
HOIi 1esITeJIbHOCTH COBPEeMEHHbIe
TEeXHOJIOTHH € HCI0JIb30BAHUEM
NPpUOOPHO-UHCTPYMEHTANbHOH 0a3bl
U HCNOJIb30BATh OCHOBHBIC
ecTeCcTBeHHbIe, 0M0JIOTHYecKHe 1
npogeccuoHAIbHbIC OHATHS, a
TaKsKe METO/bI IPU pelleHUuH
odenpogeccHnoHAIbHBIX 32124

OIIK-4.1. Vcrions3yeT coBpe-
MEHHBIE TEXHOJIOTUH U 0a3bl
JaHHBIX

OIIK-4.2. O00CHOBBIBAET U
peann30BhIBacT B mpodeccuo-
HAIIbHOM JeATEIbHOCTH COBpE-
MEHHBIE TEXHOJIOIMH C UCIOJIb-
30BaHUEM IPUOOPHO-UHCTPY-
MEHTAJILHOU a3kl

OIIK-4.3. Vcmomp3yeT OCHOB-
HBIE €CTECTBEHHbIE, OMOJIOTHU-

Yyeckue U npo(heccHoHaIbHbIE

TMOHATHSA, a TAKKE METO/IbI ITPU
petrenun odrienpodeccuona-

JIBHBIX 3aJ1a4

3HaTh:

OCHOBHBIC €CTCCTBCHHEIE,
OHoIIOTHYeCKre U PO eccro-
HaJIbHBIC IOHATHSA K METOJBI
penreHust o0menpoheccHoHab-
HBIX 33734

Ymern:

00GOCHOBBIBAThH HCITOJIb30BAHUE
NpUOOPHO- HHCTPYMEHTAILHOM
0a3bl IPH peleHHH O0IIeTPo-
(heccHOHANBHBIX 337124

Baagern:

HaBbIKaAMH HCIIOJIB30BAaHUS B
npoQeCCUOHATBHOM JesITEIbHO-
CTH COBPEMCHHBIX TEXHOJIOTUI
¥ METOJIOB PeLIeHHs O0IIenpo-
(deccroHaTbHBIX 33124

CTpyKTYypa M cojiep:KaHue TUCIUNTUHbI
4.1. CTpyKkTypa IMCUUNJIUHBI 10 04HOH Popme 00yueHUsI

Bun yueOHoii padoThI Bcero yacosn 1 2 3
cemecTp ceMecTp ceMecTp

O6mas TPYIOEMKOCTh 288 72 72 144

JCHHUIITHHBI

AyJIUTOPHBIC 3aHATHUS 136 36 50 50

Jlexuun 88 20 34 34

JlaGopaTopHble 3aHATHS 48 16 16 16




CamocrosiTenbHas padbora 116 36 22 58
CTYJCHTOB

KonTpons 36 - - 36

4.2. CTpyKTypa IMCUUIJIHHBI 0 3204HOH (popme 00yueHust

Bun yueOHoii padoThI Bcero uacos 1 2 3
cemecTp ceMecTp ceMecTp

Oo6mas TPYIOEMKOCTb 288 72 72 144

JCLUILTHHBI

AyIUTOPHBIE 3aHATHS 26 10 8 8

Jlexipu 14 6 4 4

JlabopaTopHBIE 3aHATHS 12 4 4 4

CamocrosaTenpHas pabota 253 62 64 127

CTYJICHTOB

Kontposb 9 - - 9

4.3. Copaep:xaHue JMCUUIIIHHBI
Yacrp 1. Ob6mas xumust

Beenenue. Ilpeamver u 3agaun xumMuu. MecTo XUMHUH B psAay (yHAaMEHTAIbHBIX HAyK. ATOMHO-
MoJleKysipHoe ydeHue. AtoM. Monekyna. IIpocTeie u cioxHble BemecTBa. OTHOCUTENbHAs aTOMHas Macca,
OTHOCHTENIbHAsT MoOJeKyispHas Mmacca. Momb. MoisipHas Macca. OCHOBHBIE CTEXMOMETPHYECKHE 3aKOHBI.
3aKOoH 3KBUBAJICHTOB. METOABI ONpEeTICHNs SKBUBAJIEHTA ITPOCTOTO U CJIOKHOT'O BEIIECTBA.

Crpoenne aroma. Ilepmoamyeckuii 3aKOH W TepHOJHYECKAs CHCTeMa 3JeMEHTOB
J.N.Menpneneesa. CocTtaB aToMOB. DJeMEHTapHbIe 4YacTHUIBL. ATOMHOE spo. KopmycKyisipHO-BOJIHOBOM
nyamusM. YpaBHenue [lnmanka. I'mmorteza nme bpoiins. KBaHTOBO-MexaHWdeckass TEOpHs CTPOCHHsI aToMa.
[Tpunun Heonpenenennoctu. Kpantossie uncna. [Ipuniun [Naymu. IIpasuno Xynnaa. [Tpusiun HauMeHbIIeH
sHepruu. [IpaBuna Kieukosckoro.

Ilepuonuueckuil 3akoH W nepuoguueckas cuctema osinemeHToB [.M.MenneneeBa. CTpyKkTypa u
(bopMa NepuoaNIECKOi CUCTEMBL. S-, P-, d-, u f-amemenTsl. [leproauyeckre CBOMCTBA JIEMEHTOB.

Xumudeckasi CBsi3b. TUITBI XUMU4ecKo# cBsa3u. KoBanentHas (moisipHas u HenolsipHasi). Curma- u -
cBa3u. OCHOBHBIE XapaKTEPUCTHUKU KOBAJGHTHOM cCBsA3u. [lnimHa u »Heprus cBsisu. KpaTHOCTh CBA3M.
I'ubpuams3anuss aToMHBIX opOwurameit. [lomspuzanms cBsi3U. JUMONBHBIA MOMEHT CBS3H. XapaKTEPHCTHUKU
B3aMMOJICHCTBYIOIIMX aTOMOB: MOTEHIMAT HOHM3ALMH, CPOJCTBO K IIEKTPOHY, JJIEKTPOOTPUIATEIBHOCTb.
HonHas cBsA3b Kak NpeneibHBbIA Cloydail KOBaJIECHTHOW MOJSIPHON CBsi3U. JIOHOPHO-aKLENTOPHBIM MEXaHU3M
oOpa3oBaHUs KOBAJCHTHOW CBs3M. BomopomHas cBsa3b. MeXMONEKyIspHas W BHYTPUMOJEKYJSpHAS
BOJZIOPOJIHAST CBSI3b. 3HAYEHWE BOJOPOAHBIX CBsized. MeTrammndeckas CBs3b. KOMIUIEKCHBIE COEIMHEHHUS.
Koopnunamonnast teopusi. Knaccudukanuss ¥ HOMEHKIATypa KOMIUICKCHBIX coenuHeHuH. Jluccoruarus
KOMIUIEKCHBIX coeAuHEeHUH. KoHCTaHTa HECTOMKOCTM KOMIUIEKCHOIO HOHA. IIpuMeHeHue KOMIIIEKCHBIX
COEIUHEHUI.

JHepreruka W HanpapjJieHHEe XHMHYECKHX mpoueccoB. Tepmonunamuka. DyHKIUM U HapaMeTphl
cocrosiHusl.  BHyTpennsas sHeprus. IlepBblif 3aKOH TEpMOJMHAMUKH. OHTAIbNUs BeIIECTBAa. TeIUIOBBbIE
3¢ PEKThl XUMUUECKUX Peakiuid. DK30- U SHJOTEPMH-UYECKHE PEaKLUH. TepMOXUMHIEeCKHue YpaBHEHUs. 3aKoH
I'ecca. Ilonstne 00 »HTpommu. Btopoil 3akon TtepmoanHamuku. Iloctynmar Ilmanka. Dueprus I'mb6ca
oOpazoBanus BemecTB. CTaHIapTHOE COCTOSIHUE BellecTBa. HanpaBieHHOCTh XMMUUECKOTO ITpolecca.

Xumuueckasi kuHeTuka. Kartanui. Xumuyeckoe paBHoBe-cue. Kraccupukamus peaknwii B
XUMHUYECKOl KuHeTnke. ['oMo- m reTreporeHHele peakiud. CKOpPOCTh XMMHYECKOH peakuuu. DakTopsl,
BIIMSTFOIIME HA CKOPOCTh XMMHYECKOH peaknnu. 3akoH AeicTBus Macc. Kunerndeckoe ypasaenue. Ilopsiiok u
MOJIEKYJSIPHOCTh peakmuu. [IpaBmio Bant-I'opda. Teopuss aKTHBHBIX CTOJKHOBEHHNA. DHEPTHs aKTHBAIIHH.
YpaBuenune AppeHuyca.

Karanus. I'omorenHslil U rereporenHslil katanus. Murn6utopsl. Teopun karanusza. Karamurnueckue sibl.
ITpomoTopsl. 30MpaTebHOCTh KaTaJIM3aTOPOB.




OOparnMble M HeoOpaTHMbIE peakuuu. XUMHUYECcKoe paBHOBecwe. KoHcTaHTa XMMHMYECKOTO PaBHOBECHS.
Cmemenune xumudeckoro pasHoBecust. [Tpunammmn Jle [latense.

PactBopsl. VcturHble pacTBOpsl. OOmue cBoiicTBa pacTBOpoB. PactBopnMocTs. CrocoObI BBIpaKEHHUS
KOHILICHTpalu pactBopoB.lloraTHe 00 mucampHOM pacTBope. PazbaBieHHBIE PacTBOPBI HEIIEKTPOIUTOB.
3axons! Paymsa. Kpuockonus u 30ymmockomnms. OcMoTHIeckoe JaBiieHHe pactBopa. OcMoc B IpHpoIE.

PactBops! 3nekTponutoB. M3oToHM4Yecknii ko3dduimeHT. DIeKTpoIuTHIECKas IUCCONMANns B BOJHBIX
pactBopax. CunbHBIE U c1a0ble AMEKTPONnTHl. KOHCTaHTa M CTENEHb IUCCOLMALNK CJIA0OT0 3IEKTPOIUTA.
3akon paszbaBienus OctBanbaa. Teopus CHIBHBIX OJJEKTPONIMTOB. Kakymiasicst cremneHb ITUCCOLMALNU
CHJILHOTO 3JIEKTPOJIMTa. AKTHBHOCT, M KoddduuumeHt akrtuBHoctu. MoHHas cmia pactBopa. VoHHoe
npou3BeieHNe Boabl. BonoponHslil nmokasarens. Meroasl onpenenenust pH. bydepusie pactBopsl. I'maponus
coseil. VlonHble ypaBHeHHs peakiuu rugponusa. Koncranra u crenens ruaponusa. HeoOpaTtumeblid ruaponus.

Hucnepcuble cuctembl. Knaccudukarnus mucnepcHbix cucreM. CycrneH3uu M dMmynbeud. KosutongHbie
pacTBOpBl. YCTOMYMBOCTH KOJUIOWAHBIX pacTBOpoB. CTpoeHHWE KOJUIOMIAHOW YacTHLBI W  MHLEIUIBL.
DNeKTpUYECKHe CBOWCTBAa KOJUIOMOHBIX CHCTEM. 301mM M renu. llemTmsamms, Koaryisius, CEIUMEHTAIHS
KoJIonaoB. PacTBOpsl BEICOKOMOMNEKYIApHBIX coequmaeHnii (BMC). Meronsr cuateza BMC. ®msmueckue u
XMMHYECKHE CBOMCTBA MOIUMEPOB.

OKHCIHMTEbHO-BOCCTAHOBUTEIbHbIE pPeaKklUu. JJIeKTPOXHMMHYeckHe mnponecchl. OKHCINTEIHHO-
BOCCTaHOBUTENbHBIE peakuuu. CTeneHb OKUCIeHNs. BaxxHele okucauTenu u BoccranoButenu. Tunst OBP.
[IpaBuna ypaBHUBaHUS B KUCIIOH, IIEOYHOM M HEHTpaidbHOU cpenax. YpaBHeHue Hepucra. OB noreHuman.
Hanpasnenue nporexkanus OBP. OB skBuBaneHT. DeKTpOAHBIN NoTeHIMal. Paa HanpskeHuid Metayuios. 1'0.
DneKTpoABMKYIIas cuia. DnekTpoaun3 kak OB mporiecc. DeKTpoau3 BOJHBIX PACTBOPOB M PACILIIABOB COJIEH.
Koppo3sus metamios. CriocoOb! 3alIUTHI OT KOPPO3HH.

Yacrp 2. AHaJIUTHYECKAs XHMHSA

BBenenmne. AnamuTHdeckas XUMHA UM XUMH4YecKHi aHanu3. OCHOBHBIE MOHATHS; METOJ aHAIM3a
BEILIECTBA, METO/IMKA aHAJIN3a, KAYECTBEHHbI XUMUYECKUM aHaNU3, KOJUYECTBEHHbI XUMUYECKUI aHaAIU3.
OcHOBHBIE pa3/ieNibl COBPEMEHHOM aHATUTUYECKON XUMUHU.

AHanuTHYeCKHE NMPHU3HAKH BEIIECTB M aHAIUTHUECKHE PEaKIUM; TUIBl aHAINTHYECKUX PEeaKIUd U
peareHTOB. XapaKTepPUCTHKa UYBCTBHTEIBLHOCTH aHAIUTHYECKUX peakuuil (mpenenbHoe pa3zdaBieHUe,
npeienbHas KOHLEHTpalus, MHHHMaIbHBIE 00bEM MpeleibHO pa30aBICHHOIO pacTBOpa, Ipejeln
oOHapyxeHUsI, 00HApY>KUBACMBIH (OTKPBIBAEMBIH ) MUHIMYM, [TOKA3aTelb TYBCTBUTECIBHOCTH) .

OO0mue TeopeTHYecKHe OCHOBBLI AHAJIMTHYECKONH XuMHMH. [IpUMeHEHHE HEKOTOPBIX MOJOKEHUH
TEOPHUH PACTBOPOB AIEKTPOIUTOB U 3aKOHA ACUCTBYIONINX MacC B aHATUTUICCKOW XIMUH.

CriocoOBI BBIpaKCHUST KOHIIEHTPAIIMH. AKTHBHOCTb JJIEKTPOIUTOB, HOHOB; KO (GHUIMEHT aKTHBHOCTH. MoHHAs
cuia (MOHHAs KPErocTh) PacTBOpa; BIMSAHWE HWOHHOW CHIJIBI pacTBopa Ha KOA((HUIMEHTH aKTHBHOCTH
(MHOMBHUIYaTbHEIC, CPEAHEHOHHBIC) HOHOB. pH BOIHBIX pacTBOPOB AIIEKTPOIUTOB.

[IpuMeHeHNEe 3aKOHA ACHCTBYIOIIMX MAacC B aHANMUTHYECKOW XMMUH. OCHOBHBIE THIIBI PAaBHOBECHH,
IpUMEHSeMBIX B  aHauuTH49eckoil  xumuu. KoHcTaHTa  XMMH4YECKOoro  paBHOBecHs  (MCTHHHAs
TepMOANHAMHYECKAasl, KOHIIEHTPAI[HOHHAS) .

I'ereporeHHble paBHOBECHS B CHCTEME OCAZOK - HACBHIIEHHBIH pPAacTBOP MajlopacTBOPHUMOIO
JIEKTPOJINTA U X POJIb B AHAJTUTUYECKON XHUMHUU.

CriocoObl  BBIp@XCHHS  PACTBOPUMOCTH  MAJOPAacCTBOPHUMBIX  JJIEKTpoNuTOB.  [Ipom3BemeHue
pacTBOpUMOCTH (TIPOM3BEJICHHE aKTUBHOCTH) MaJlOPaCTBOPUMOIO 3JEKTPOJHTA. YCIOBHE 00pa3oBaHUSA
OCaJKOB  MAalIOPACTBOPUMBIX JJIEKTPONUTOB. BimsHWE pa3nudHBIX (PAKTOPOB HAa MONHOTY OCaXICHUS
0CaJgKOB M WX pacTBopeHme. J[poOHOe ocaxknaeHme. IlepeBol OMHUX MAIIOPACTBOPHMBIX JIIEKTPOIUTOB B
JIpyrue.

KucnorHo-0cHOBHBIE paBHOBECHS U UX POJb B aHAJTUTHYECKON XUMUHU.
OKHCITHUTENFHO-BOCCTAHOBUTEBHBIE PABHOBECHS M UX POJIb B AaHATUTUYECKON XUMHU

OKHCIUTENEHO-BOCCTAHOBHUTEIIEHBIC CHUCTEMBI. I'myOuna MIPOTEKAHUSA OKHCITUTEIFHO-
BOCCTAHOBUTENIFHBIX PEAKIIHH.

Vcnonp30BaHHEe  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIMi B aHAINTHYECKOM XWMUH, B
(hapmarieBTHUECKOM aHAIN3e.

PaBHOBecHsT KOMITIIEKCOOOPA30BaHMS U MX POJIb B AHATUTUIECKON XHUMUN
Memoouvl pazdenenus u KOHUEHMPUPOBCAHUA 6EU{ECHE 6 AHATUIMUYECKOT XUMUL

Hekotopbie OCHOBHBIE TOHATHS (pa3lelieHHe, KOHIICHTPUPOBaHHO. Ko3dduument (dakrop)
KOHIICHTpUpoBaHus). Kiaccupukanus METOIOB pas3leieHUs W KOHICHTPHPOBaHUS (METOIBl HCIAPCHUS,
030JICHHE, OCAXKACHUE, COOCAXKACHUE, KPHUCTAIIU3alMs, 3KCTPAKIUA, n30upaTenpHas aacopOoIs,
JNEKTPOXUMUIECKHE U XPOMATOTPa(QUICCKHE METOIBI).

Xpomamozpaguueckue memoowt ananusa.

Xpomarorpadusi, CyImHOCTh MeToaa. Kimaccudukamus xpoMaTorpagiaeckux METOJ0B aHAIHU3A: 110
MEeXaHU3MYy pa3ielIcHHs BEIIECTB, 10 arperaTHOMY COCTOSHUIO (a3, O TeXHUKE IKCIIEPUMEHTA, IT0 CII0CO0Y
OTHOCHTEIIFHOTO TIepeMerneHus (as.




KauecrBennslii xummnyeckuii anaau3. Kinaccudukanms MeTo10B KaueCTBEHHOr0 aHaIMu3a (IpoOHbII
Y CUCTEMAaTHYECKHUH; MaKpO-, HOJyMUKPO-, MUKPO-, YIIbTPOMHUKPOAHAIIN3).

AHanUTHYECKHE PEaKIMU W PEareHThl, MCIONb3yEMbIe B KauECTBCHHOM aHanm3e (crmeruduieckue,
CENIEKTUBHBIE, TPYIIIOBEIE).

Kauecmeennwlit ananus kKamuoHoé u AHUOHOG

Ananutnueckas KiaccuUKanus KaTHOHOB 10 TpymmaMm (cynbGuaHas WIM CEPOBOJOPOIHAS,
aMMHayHO-(QocdaTHas1, KHUCIOTHO-OCHOBHas). OrpaHUYEeHHOCTH 00011 Kilaccu(prKauy KaTHOHOB.

KucnorHo-ocHOBHast KiacCU(UKalysi KaTHOHOB 10 IpynnaM. AHAJIUTHYECKHE PEaKUUH KaTHOHOB
Pa3NUYHBIX aHATUTUYECKUX FPYIIIL.

Ananutuueckas KiacCUpUKalus aHHOHOB (TI0 CIIOCOOHOCTH K OOpa3OBaHMIO MallOPaCTBOPUMBIX
COEIMHEHUH 10 OKUCIIHMTEJILHO-BOCCTAaHOBHUTENILHBIM CBOMCTBaM). OrpaHUYeHHOCTh JIFO0OW KilacCH(pHUKALUH
AQHHOHOB. AHAJTUTHYECKHE PEaKLUH aHUOHOB pa3jM4HBIX aHAIUTHUYECKHX Tpymn. MeToasl aHanu3a cMmecei
AQHMOHOB PA3JIMYHBIX TPYIIL.

Amnanu3s cMecell KAaTHOHOB M aHUOHOB.

KosnuecrBennblii aHaam3. Kiaccndukamuss METOIOB KOJIMYECTBEHHOTO aHanmM3a (XUMHYECKHE,
(hU3UKO-XIMHUYECKIE, ONOJIOTHYECKHE).

TpeboBanust, TPeIBABISIEMBIC K PSAKIUSIM B KOJTHIECTBEHHOM aHAIU3E.

I'paBuMeTpuyeckuii aHaau3

OCHOBHBIE TIOHATHA TPaBUMETpPUYECKOro aHanmu3a. OCHOBHBIC JTalbl TI'PAaBUMETPUYECKOTO
omnpezenenust. Ocaxknaemast U rpaBUMeTpuyecKast (POPMBI.

ITpuMepsl rpaBUMETPUUECKUX OTIpeieNeHuil.

XuMnyecKkue THTPUMeTPHYECKHE METO/Ibl AHATN3A.
OxucauTeLHO-BOCCTAHOBUTE/IbLHOE THTPOBAHME

CymHocts MeToza. Kiaccuduxamus peroKc-METONOB. YCIOBHA IPOBEACHUS OKUCIUTENBHO-
BOCCTAaHOBUTEIBHOTO  THTPOBAHUSL. TpeboBanus, NperbABIsIEMbIe K PEaKIsIM. BHIbI OKHCIUTENBHO-
BOCCTaHOBUTEIBHOTO THTPOBAHUS (TIPsIMOE, 00paTHOE, 3aMECTUTEIIFHOE) M PACUETHI PE3YIIbTaTOB THTPOBAHUSL.

Ilepmanranaromerpuyeckoe THTpoBaHue. CyIIHOCTh MeToAa. YCJIOBHS  IPOBEICHHMS
TUTPOBaHUA. THTPAHT, €ro NPUTOTOBICHUE, CTAHAAPTU3AIMA. YCTAaHOBJICHHE KOHEYHOW TOYKM THTPOBAHUS.
[IprMeHeHne TepMaHTaHATOMETPHH.

HMonomerpuyeckoe THTpOBaHHe Ui ONPENENEHHs BOCCTAHOBHTENEH MPAMBIM THUTPOBAHHEM.
CymHocTs MeTona. TuTpaHT (CTaHDApTHHI pacTBOp Hona), €ro NPUTOTOBJIEHHE, CTaHIAAPTH3AlUsA, €ro
MIPUTOTOBJICHHE, CTAHAAPTHU3ALMA, XpaHEHHE. YCIOBHS INPOBEACHHUS THUTPOBAHUS, ONpeeleHHe KOHEYHOH
TOUKH TUTpOBaHu. [IpuMeHeHne merona.

Monomerpuueckoe THTPOBAHHME JUIsl ONpENEICHUs OKHCIUTENEH 3aMEeCTHTEIBHBIM THTPOBAHHEM.
CymHocTs MeTo1a. TUTpaHT (CTaHAAapPTHBIN
pacTBop THOCYJb(arTa HaATPUA), €T0 IPUTOTOBIEHHUE, cTaHAapTu3amys. [[pumenenne Meroa.

Xnopitogomerpuyeckoe TUTpoBaHue. CymHOCTh MeTona. TUTpaHT, €ro NpPUTOTOBIICHUE,
CTaHAapTU3alys. Y CIOBUS MTPOBECHNS TUTPOBaHMs. [IpuMeHeHre XIT0pHoaoOMeTprH.

HMonaTomerpuueckoe Turposanme. CyIHOCTh MeTona. THTPaHT MeTO/a, €ro TPHUIOTOBIEHHE,
cranpapruzanys. OnpeneseHne KOHEYHOM TOUKH TUTpOoBaHus. [IpiMeHeHne noaaToMEeTpHH.

Bpomatomerpnyeckoe TurpoBanmue. CyniHOCTh MeToJa. THTPaHT METO/A, €0 NPUTOTOBJIICHHE,
CTaHApTU3aIMsl. YCIOBUS TPOBENCHHS THUTPOBAHHS, OMNpEIEIeHHEe KOHEUYHON TOYKHM THUTPOBAHHS.
[Tpumenenne 6poMaToMeTpU.

Bpomomerpuyeckoe TuTpoBanve. CyIIHOCT MeTojda. THTPaHT MeTO/Aa, €ro IPUTOTOBJICHHE.
[Tpumenenne 6pomomerpun. bpomua-Gpomaromerpus.

KomniiekcoHoMeTpuuyeckoe TUTpoBaHue. [[oHATHE O KOMIUIEKCOHAaTaX MeTauioB. PaBHOBecus B
BoaHBIX pactBopax OJJITA. CoctaB M YCTOWYMBOCTH KOMIUIEKCOHATOB MeTauioB. CymIHOCTH MeTona
KOMILIEKCOHOMETPUYECKOTO TUTPOBaHMs. KpHBbIe TUTPOBAHNUS, UX pacueT, MOCTPOCHUE, AHAIIN3.

Yacre 3. Opranndeckasi XUMHsA

Teopernueckne ocHOBBI opranmveckoii xmmuu. [Ipenmer opranuueckoil xumuu. CBsi3b OpraHMYECKON
XUMHU ¢ OWONOTHEW, MEOUIMHOW M CEeNbCKUM X03SMcTBOM. OCHOBHBIE MOJIOXKEHHS TEOPHUH XHMHUYECKOTO
CTpPOEHUSI OpraHmdyeckux coenuHenuii A.M.bytnepoBa. 3nauenue teopun. Kiaccudukaius opraHHYECKUX
COCIMHEHUI M opraHmdeckux peakiuil. MaaykTHBHBINA 3ddekt n 3ddexr conpsixenus. ['omomurudeckuii n
TeTePOIUTUYECKUI pa3phIBHI CBSI3H.

IIpenenbHble yrjaeBoaopoabl (ajakaHbl). [oMomormdyeckuid psag ®m ero obOmas Gopmyna.
Tl'omonormueckast pasHocts. M3omepnsa. HomeHknatypa TpUBHAiIbHAs, paliOHATbHAS W CHCTEMaTHYeCKas
UIOIAK. Pamukansl (ankwisl): onpeelicHHe W Ha3BaHUsA. HaxoxaeHue ankaHoB B npupoje. Puszndeckue u
XMMHYECKHE CBOUCTBA.

Anxenbl. BTopoe BaIeHTHOE COCTOSIHHE aTOMa yIIepoja: Sp>-THOPHAM3AIHS. DIEKTPOHHAS MPUPOLA,
TeOMETpUsl U CBOMCTBA JBOMHOM cBsi3u. Pasmuume o- m m-cesizedd. ['omosornyeckuit psin, obmas gopmyia,




HOMEHKJIATypa M W30MEpHs IIENH, II0JIOKEHUS ABOMHONW cBs3u. CrocoObl nonydeHus. Pusznyeckue u
xumuueckue cpoiicTBa. I[lpaBunmo MapkoBHUKOBa. Peakiuuu npuCOENWHEHMs, OKUCICHHS, MOJMMEpU3AIUH.
Mertoap! HaeHTH(UKAIAN.

AJIKMHBI. ALleTHIICH, TIOJY4YeHHE W TEeXHHWYecKoe MpuMeHeHne. Pu3mdeckue cBOicTBa. XUMIUECKHUE
cBoiicTBa. [IpuMeHeHne anleTHIIeHa U €r0 TOMOJIOTOB. MeToIbI MACHTH()UKALINN.

Aaxanuenbl. Knaccupukamms. byranuen (IuBHHMIT), M30IIPEH, XJIOPONPEH; UX MPOMBIIUICHHBIH CHHTE3
U TpUMeHeHHe. MeToIpl CHHTE3a ANEHOB C CONPSKCHHBIMH CBS3AMH. XHMHYECKHE CBOWCTBA AWMEHOB C
COTPSKEHHBIMH CBA3SIMU.

Apensbl. HoMeHKIaTypa ¥ M30MepHs YIiIeBOJOPOA0B psana Oenzona. Meroapl nomyuenus. dusndeckue u
XUMHUYECKHUE CBOMCTBA.

Huknoankansl. [{uxioromosnornueckue psiapl: u3oMepus. CrocoObl MONyYEHUS! U3 apOMaTHYECKUX
YTJIEBOJOPOJIOB, IUTAIOTCHIIPOM3BOAHBIX U IUKAPOOHOBBIX KUCIIOT. XUMHYECKUE CBOWCTBA MaJIbIX M OOJIBIINX
LUKJIOB.

Tepnens! u crepouabl. [IprpoaHbIe HCTOYHUKA M30TPeHOUIOB. JKuBuia u ee nepepadboTka. Kanudomns.
Cxkurmmmmap. Ux HaxoxnaeHue B mpupone. Ilonstie o TepneHax u 3¢upHBIX Maciax. CrocoObl BBIACTICHUS.
Knaccudukamms. Anmdarndeckue TepHeHbl M TEPNEHOWIBI: MUPIEH, T'€PAHUON, JHMHAJIOOMN, IHUTPAlb.
MOHOIMKIINYECKHE TEPIECHBL: JIMMOHEH, MCHTOJ, KapBOH. BHIMKIIMUeCKre TEpIICHBI: O-IMHEH, €r0 Nepexo B
nuHaH. Kamgopa, 6opreon. KapoTuHOUABL: TUKONMH, KapOTHHBI, BUTaMUH A. CTEpOHIBI: CTEPHUHBI, KETIHbIC
KHCJIOTHI, CTEPOUIHBIC TOPMOHBI (3CTPOH, TECTOCTEPOH, KOPTUKOCTEPOH, PEAHU30II0H).

l'anorennpoun3Boanbie yrieBoaopoaoB. Kiaccudukaims, uzomepus ¥ HoMeHkiarypa. OOmue
CHOCOOBI TIOJTy4YEeHHSI. XuUMH4ecKkrue CBOICTBa TaJOreHIPOM3BOJHBIX apOMAaTHUECKUX
YIJIEBOAOPOAOB. 3aBUCUMOCTh aKTHBHOCTH T'aJIOT€HA OT €ro MosokeHus. [IpiMeHeHre raJoreHnpon3BoAHbIX B
CEJIbCKOM XO3SICTBE.

CnupTsl, (peHOJIbI, MepKaNnTaHbl, NPocThie 3QUPHLI U 3PUPHI HEOPTaHMYeCKHX KHcA0T. CHOUPTHL.
OmpeneneHne n xinaccudukanus. IlpenenpHple 0JHOATOMHBIC CIUPTHI (AJKOTONM). | OMOJIOTHYECKUH DAL,
n3oMepusi W HOMeHKiartypa. CrocoObl TONydeHHS U3 TPEOENbHBIX W O3THICHOBBIX YTJIEBOJOPOJOB,
raJoTeHIIPOU3BOIHBIX, CIOKHBIX 3(HPOB, KapOOHWIBHBIX coequHeHNH. Pu3nyeckne cBoiicTBa. XUMHUYECKHUE
peaknun (QyHKOMOHANBHOM rpynmbl. OKHCIEHHE NEPBUYHBIX, BTOPWUYHBIX WM TPETHYHBIX CIIUPTOB.
Jeruaparanys u JeTHIPHUPOBAHUE. JIByxaTomHBIe cUPTHI (TMKOIH). TpexaToMHbIe CIUpThL. M3oMepus u
HOMeHKJaTypa. Pusnyeckne cBOHCTBAa. XMMHUYECKHE CBOWCTBA. B3amMmHOe BIMSAHHE IBYX (YHKIIMOHAIBHBIX
TPYIIL.

®eHonbl. CTpoeHUE, HOMEHKIIATYpa, n30Mepusi. [IpupoHbIe HCTOYHHUKHU U CIIOCOOBI MOy4eHHs (eHOI0B
U3 aMHUHOB, TAJIOTCHIIPOU3BOAHBIX U YIJICBOAOPOAOB. dusznueckne U XMMHUYECKHE CBOMCTBA. I[ByxaTOMHI)Ie u
TpexaToMHble (EHOJIBI: ITUPOKATEXWH, pE30pLMH, TUAPOXMHOH; WX CTPOCHHE, CBOMCTBA, 3HAUCHHE.
Xunruapod. ITuporamno:n.

AMHHBI M aMHMHOCHHPTBI. AMHHBI Kak Npou3BOjaHbIe aMmuaka. Homenkiarypa. Kondopmarus
NIPOM3BOJHBIX aMMMaKa, OCOOCHHOCTH WX H30MEpHH. AMHHBI apoMmMaThueckoro psga. M3omepus u
HOMEHKJaTypa. Meroasl monydeHHs. XHMHYECKHE CBOMCTBA. B3aumMHOe BiIMsSHHE paaukana u
(YHKIIMOHAIEHON TPYTIIHL.

Oxcocoennnennsi. Omnpenenenrie. Homenknarypa. KapOonwnpHas rpymma, ee crpoenue. I[lomydeHune
KapOOHWIBHBIX coeanHeHni. OKHCIIeHHe aibJeru/ioB M KeTOHOB. CXOJCTBO M pa3iMyHe ajbJIeTHIOB M
KEeTOHOB. MypaBbHHBIN anpiaerus (hopmaipaerun); MolydeHHe U CBOHCTBA. YKCYCHBIH aibaeruj. AILETOH.
Here,[[eJ'H)HI)Ie aJIbACTHUIBI.

benzanpierua. Pasnuuue U CXOACTBO apOMaTHYECKUX M alu(aTHYEeCKHX ajbJeruioB. ALeTo(heHOH H
0eH30(heHOH KaK MpUMEep KETOHOB apOMaTHIecKoro psina. Buramunsl rpymmsl K. [ToHsTHE 0 XHHOHAX.

KapOonoBble kucjaorbl. OmpeneneHne, HOMEHKIATypa, H30MEpHs, JJIEKTPOHHOE CTPOCHHE
KapOOKCHIIEHON TPYIIIHI.

Mypasbunas kucnora. Haxoxnenue B mpupoge. CBoilcTBa: OKHCIEHHE, AeruapaTanus. YKCycHas
kuciaota. [lomyuenue u3 npesecunsl, cnupTa. CoiicTBa U peakiuu. [lalbMUTHHOBASI U CT€aPHUHOBAsI KUCIIOTHI.
ben3zoitnas kucnora.

DOyHKIHMOHATBbHBIC TNPON3BOJHbIC KapOOHOBBIX KHCaA0T. ColM, TalOr€HaHTUAPHUAbL, AHTUAPHUIEL,
aMHZbl, HUTPWIBI, CIOXHBIE 3Qupbl. XiopupoBaHue Kucior. CrnoxxHele >¢upsl. IlomydeHne u3 KHCIOT
(aTepudukanys), aHrHIPUAOB U XJIOpaHTHAPUI0B. DHU3NYECKUe U XMMHUUECKHE CBOICTBA.

AMI/I}IBI KkucnoT. I'oMmoorumdaeckuii pAd, HOMCHKIIATypa U IMOJYUYCHHC W3 KHUCJIOT, TaJIOTCHAHTUIAPUIOB,
CITIOKHBIX 3()UPOB W HUTPWIOB. XUMHUUECKHE CBOMCTBA. Arietamul. [lonmakpunamui, modydeHrne, CBOMCTBA U
IIPUMEHEHNE B CETTHCKOM XO3SHCTRE.

Juxap6oHoBbIe kKuca0Thl. O0mme Metoasl cuHTesa. ll]aBeneBas, MaJoHOBas, THTapHAS, TIyTapOBas
U agunuHOBass KHCIOTHL. OcoOble CBOMCTBA METHJIEHOBOM TpYMIIBI MajlOHOBOTO 3¢dupa. AHTHAPUIBI
IUKapOOHOBEIX KHCIIOT. PTaneBas kuciora u3 HapTanuHa. TepedTaneBas KUCIOTa U CHHTETHYECKHE BOJIOKHA!
KaIlpoOH, HaJIOH.

HenpenenbHble KHCIOTBI. AKpHIOBas KHCIOTa, €€ dS(QUpbl, HUTpWI. MeTakpuioBasi KHCIOTA.
[Tnactmaccel Ha wux ©Oase (oprcrekino). @PymapoBas ¥ MaJCMHOBAs KUCIOTHL. Pa3muune CBOWCTB
reoMeTpuuecKux n3oMepoB. OnenHoBasi, TMHOJIEBAs M TMHOJCHOBAs KUCIOTHL.




Jlumuael. Kiacenduxanus. Xupsl. Pacnipoctpanenune B npupone, coctaB u crpoeHue. Kiaccuduxanus
xHUpoB. OTINUYNE XHUIKUX JKUPOB OT TBEPIABIX. XHMMHUYECKHE CBOICTBA: OMBUICHWE M THIPOTCHU3ALNS.
ITporopkanue XupoB, moiauMepu3anus macen. [IpeBpaiieHwe >KHUIKHX JKHPOB B TBEpAbIE. TeXHHUECKas
nepepaboTKa M UCIOJIb30BaHNE. 3HAUCHNE )KUPOB U JHUITHIOB.

Msota u nmetepreHTH. DU3NKO-XUMHYECKOE OOBSICHEHHE MOIOWIETO NeiicTBhS MbLTa. VICKyCCTBEHHBIC
MOIOIIIHE CPENICTBA, Ipo0IeMa YHHUTOKEHHUS UX 0TX0I0B. Bocku. Onnga, CHKKaTHBBL

Crnoxaple mumugsl. Docdarunpl, renutuHbl, kedammael. Pacnpoctpanenme. CocTaB W CTpOCHHE.
Bronornyeckoe 3Ha4eHUE: POJIb CIOXKHBIX JIUIHIOB B YOPMHUPOBAHUH KJIETOYHBIX MEMOpaH.

AMuUHOKHCIOTHI u  Oeaku. Ormpenenenne u  kinaccupukanus. M3zomepus, HOMEHKIATypa.
Pacnipoctpanenue B mpupone. Merto/ps! BeiieneHus U aHainuza. [lomumentuasl u 6enku. Pacnpoctpanenue B
npuposie. MHorooOpasue OelKOB W MX pojib B npupoje. PU3NYecKMe W XUMHYECKHE CBOWMCTBAa OEJIKOB.
OcaxeHune, U30JIEKTpUUEeCcKas TOUKa.

HyknennoBble kuciaoThl. Hykineonporennasl, HykienHOBbIe KUCHIOTHL. OOmas knaccuduxanus (JAHK,
PHK).

Buosiornyeckn aKTHBHbIE OpPraHUYeCcKHe COEAHMHEHUS] B CeJbCKOM Xxo3siiicTBe. buonoruueckoe
PaBHOBECHE U JEATEIHLHOCTD YeNOBeKa. [lecTuuasl; NX KiIacCu(pUKaIys.

WHcexTnuuapl; ux Kinaccu(UKamus 10 TUIY JIeHcTBHA. PesucteHTHOCTh. MHCEKTHIMAHBIE TOPMOHBIL.
Oyrarununel. [epOurnmas! crutomHoro W n3dmparensHoro nedctsus. ['pynma TpuasuwHa. IIpomsBonHble
MOYEBHHBI — IepOMIUABI HOBOTO TOKOJICHHA. PerynsiTopsl pocTa pacTeHHi: WHIOIMIKApOOHOBBIE KHCIIOTHI,
KUHUHBI, THOOCPE/UIMHBI, JTHICH, aOCIM30Bas KHCIOTa. VIHCEKTOPENE/UICHThI, HCEKTOATTPAKTAHTHI,
xeMocTepuin3atopsl. [IpocrarianuHsL

5. | O6pa3oBaTejbHbIE TEXHOJIOTHH

[Tpu moaroToBKe CHEUAIMCTOB-arPOHOMOB HCIOJIB3YIOTCS CIIEYIOIINE OCHOBHBIE (POPMBI IIPOBEICHHS
y4eOHBIX 3aHATHI:

- HHTEPAKTHBHbIC JICKIIHY;

- JICKIIMH TIpecc-KOH(PEPEeHIINY;

- TPEHUHTH M CEMHHAPBI PO Pa3BUTHIO NMPO(ECCHOAHTbHBIX HABBIKOB;

- TPYIIOBbIE, Hay4YHbIE AUCKYCCHH, NeOaThI

6. | Ucmoab3yeMble pecypchl HHPOPMALMOHHO-TEIEKOMMYHUKAMOHHO# ceTn «Internet; magopmanuonnbie
TEXHOJIOTHH, MPOrPAMMHbIE CPeJACTBA U HH(OPMAIIMOHHO-CIIPABOYHbIE CUCTEMBbI

HNndopmauuonHoe obecneyeHue
0a3bl TaHHBIX, THYOPMALHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhva.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayuanas snextpoHHas Oubimoreka
http://elibrary.ru/default.asp Poccuiickas HarmoHambHast OHOIHOTEKA
http://primo.nlr.ru http://nbmgu.rudnextponHas 6ubnroTeka Poccuiickoii rocyaapcTBeHHON
6ubMoTeKN

7. | ®opMBbI TeKyLIero KOHTPOJIS

CobecenoBaHne, TECTOBBIA KOHTPOJIb, KOHTPOIbHBIE PAOOTHI, KOJUIOKBUYMBI

8. | ®opma MPOMEKYTOTHOTO KOHTPOJIS

3ayer, 3K3aMeH

Pa3paboTunkm: K.X.H, 1oueHThl Kadeapsl xumuu Bbokxosa JI.M., Kuruesa JI.U.
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